There are other factors which might be studied in relation to the beneficial effect of excess thiazole in the presence of limiting amounts of thiamin or molecularly equivalent quantities of its intermediates. However, it appears clear that the thiazole effect exists under many variations of the conditions under which Phycomyces might be grown in laboratory practice. This is important in the use of the organism in bio-assay because in the presence of excess thiazole dry weights greater by 50 per cent or more are obtained than would be expected on the basis of the amount of thiamin present. 1 Robbins, William J., and Kavanagh, Frederick, Proc. Nat. Acad. Sci., 23, 499-502 (1937 assumed to be the differential elimination of the different univalent chromosomes through lagging,4 but counts of micronuclei and microcytes in pollen tetrads made by Olmo failed to show any significant differences in the frequency of univalent elimination in the different haplo types. All produced about 76% of n -1 pollen grains. It has also been suggested4'5 that there might be a selection in favor of the 24 chromosome megaspores, analogous to the Renner effect in Oenothera. However, as will be shown conclusively below, no such selection occurs in Nicotiana. Olmo made the significant observation that all of the haplo types studied by him had smaller seed capsules and a reduced seed yield. He thought that the lower seed yields might be explained if the reduced size of haplo seed pods were due to fewer ovules initially being present in the ovary. This was suggested by a general reduction in size of 2n -1 plants. Evidence from seed counts to be presented later does not support this view, but rather that the number of developing seeds in the ovary determines its size. Olmo concluded that n -1 gametes were probably less viable than the normal ones. No cytological study, however, had been made of the ovaries of monosomics. In this paper evidence is presented from a cytological study of haplo P that the low transmission ratio of some haplo types is very probably primarily due to the slower rate of development of n -1 embryo sacs as compared with that of the normal ones, and secondarily to a higher frequency of embryo sac abortion before reaching the eight-nucleate stage.
Materials and Methods.-Buds and flowers of haplo P (N. Tabacum purpurea) in various stages of development were fixed in Randolph's modification of Navashin's fluid. Rapid penetration of the fixative was insured by the use of an aspirator. Other flowers which were just beginning to open were pollinated with pollen from normal N. Tabacum purpurea and harvested at various intervals (table 1) . Similar fixations were made of normal N. Tabacum purpurea for comparative material. Sections were cut at 15, 20 and 25 ,. Staining was done with iodine-safranin-gentian violet. 6 The seed counts were made of uniformly large areas of capsules by means of a ruled square inserted into the eye piece of a dissecting microscope.
Experimental Results.-In some fifty stages of megasporogenesis observed in haplo P there was no evidence that any other than the chalazal megaspore ever develops into the embryo sac. This is borne out also by extensive studies of megasporogenesis of other plants of Nicotiana made by the writer. Discussion and Conclusions.-It is clear from the above cytological observations that two main causes are operative in reducing the seed yields of haplo P, and in lowering the transmission frequency of the haplo P condition, namely, slow rate of development of the n -1 embryo sacs and a higher frequency of aborted embryo sacs prior to attainment of the eightnucleate condition in haplo P plants than in the normal ones. It is reasonable to assume that the frequency of univalent elimination is the same in megasporogenesis as in microsporogenesis,5 and that about 80% of all the megaspores are n -1, regardless of which chromosome of the genome is being eliminated. The frequency of functioning of n -1 embryo sacs would then depend on the relative importance of the missing chromosome in the process of embryo sac development. The A chromosome does not (6) appear to carry genes important for this process, while the P chromosome does. This hypothesis would explain the transmission ratios of the different monosomics, as well as their seed fertility. The primary cause of the low transmission of the haplo P condition is very probably the reduced rate of development of the embryo sacs which lack a P chromosome. As a result, most of the n -1 embryo sacs are not ready for fertilization when the pollen tubes arrive in the ovary three days following pollination.
Consequently only about 4% of the fertilized ovules are 2n -11 when actually they are expected to occur in about the ratio 3 haplo P: 1 normal. This immediately suggests that the frequency of haplo P plants should be increased if pollination were delayed until one or two days after the flower has fully opened. Usually pollinations in Nicotiana are made on flowers which are just ready to open or that will open on the following day.
Not all of the n -1 embryo sacs of haplo P appear to develop at the same rate. One-, two-, four-and eight-nucleate embryo sacs can be found in the same ovary even in late stages. Similar variation in degree of development has been observed in normal N. Tabacum in only early stages (table 1) .
From the Drosera type of pairing shown by hybrids of N. Tabacum with its probable parents N. sylvestris and N. tomentosa (or N. tomentosiformis), Darlington2 inferred that N. Tabacum is of relatively recent origin. Genetic evidence of Clausen' shows that some 20 monosomic types of N. Tabacum have viable n -1 embryo sacs. This indicates that many duplicated genes are still present in the genetic system of N. Tabacum and supports the idea of a recent origin of this amphidiploid.
